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746 Alterman et al March 2013DISCUSSIONDr Gregory Modrall (Dallas, Tex). I congratulate Dr Alter-
man on expertly presenting the Knoxville group’s experience with
51 traumatic vertebral artery injuries. These are rare injuries, so
a series of this size must be viewed as an important opportunity
to learn. In their series, the majority of patients were managed
nonoperatively with antiplatelet therapy or anticoagulation. Only
two patients received endovascular therapies, and no patient
required an open operation. In their experience, vertebral artery
injuries proved to be a relatively innocuous injury, as only one
patient suffered a posterior circulation stroke, and no patient
died as a consequence of a vertebral artery injury. I have four basic
questions for the authors:
1. Can the authors surmise why their stroke rate was so much
lower than several of the previous papers in the literature on
this topic? Is there something different about the mechanisms
of injury or anatomic extent of injury to explain this difference?
This is an important question because a 20% stroke rate paints
a far different picture of these injuries than a 2% stroke rate.
2. Your management approach was nonoperative in most cases,
which yielded a relatively low stroke rate. Based on your expe-
rience, are there any vertebral artery injuries that you believe
should be managed preferentially with early endovascular or
surgical intervention?
3. From your manuscript, I could not decipher whether there
were any bleeding pseudoaneurysms encountered. If so, how
were those injuries managed?
4. Your series recapitulated a common theme in a series of trau-
matic injuries—poor long-term follow-up. Only about 40%
of the surviving patients were ever seen by a vascular surgeon
in follow-up, and only six patients had follow-up imaging.
For a patient with an asymptomatic vertebral artery occlu-
sion, a lack of follow-up may not be problematic. However,
a lack of follow-up could be dangerous for a patient with an
untreated vertebral artery pseudoaneurysm. Should the
unpredictable follow-up of these patients warrant consider-
ation for early treatment of the subset with vertebral artery
pseudoaneurysms?
Again, I congratulate the authors on a ﬁne presentation, and I
thank the Society for the privilege of discussing this important
paper.
Dr Daniel M. Alterman. Thank you, Dr Modrall, for your
thoughtful questions and time. In terms of your ﬁrst question
relating to our incidence and stroke rate, the literature on vertebral
artery injury is quite heterogeneous. To our knowledge, we do
have the largest series of vertebral artery injury to analyze them
apart from blunt carotid artery injury. Previous reports have
analyzed blunt carotid and vertebral artery injury together, and it
is difﬁcult to interpret their reported stroke rates of the contribu-tion from associated cranial trauma, carotid trauma, or vertebral
artery sequelae. Dr Bifﬂ reported 38 patients all diagnosed with
four-vessel cerebral angiography, and he reported a stroke rate of
24%. This is often quoted. It is possible that smaller series with
different screening methods where the screening was driven by
stroke symptoms may have been subject to a type 2 beta error.
We did conﬁrm the ﬁndings of a more recent series by Miller
where he reported 50 patients with vertebral artery injury diag-
nosed by CTA with no stroke. Our center is very aggressive with
CT angiography screening, and it is possible that we are identifying
many injuries that would not have been previously recognized. On
a further note, the CTA is very sensitive and may initially cause
overestimation of an injury. It is possible that many of the patients
in our series that are labeled in other series are false positives, and
this would dramatically affect the conclusions and treatment algo-
rhythms, so we plan to evaluate this further with blinded analysis.
In terms of your second question related to operative indica-
tions, we believe that bleeding or expanding pseudoaneurysms
should prompt treatment.
In terms of your third question, intervention for bleeding,
points well taken. We did ﬁnd two injuries that were treated
with a stent. One was a bare metal stent placed for dissection.
Your question regarding the poor follow-up is an important
point in the trauma patient and affects your disposition and
long-term care. Forty percent of the patients in our series were
seen after discharge, and we did have six with follow-up imaging.
In this demographic, it is well known that there is poor follow-up.
This is a point that we could pursue further in the future; however,
we cannot assume that any intervention would make a difference in
a patient that is stable at discharge, and the unreliable nature of this
population may argue against therapies with lower therapeutic
index such as systemic anticoagulation.
Dr Kenneth J. Cherry (Charlottesville, Va). In our system,
we expend a great deal of resources to evaluate vertebral artery
injury that includes a neurology consult and serial imaging studies.
It is interesting that you found that these injuries may have a more
benign natural history than we thought.
Dr Alterman. You raise an excellent point. About 10% to 20%
of people have a hypoplastic vertebral artery, and almost 50% have
a dominant one. If you have an ipsilateral cervical fracture with
imaging that detects a vertebral artery with a smaller caliber,
how do you evaluate this? If this ﬁnding occurs after hours in
the setting of multiple other injuries, it will tip the balance toward
labeling this a traumatic dissection. It is possible that many of these
“injuries” are false positives and have caused us to either underes-
timate the morbidity or even overestimate it since the true denom-
inator is unknown. A future step would involve review of these
images in a blinded fashion to see what inﬂuence the circumstances
of the study affect the radiologic diagnosis as well as our basic
understanding of normal vertebral artery anatomy.
